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(57)Abstract: 

PROBLEM TO BE SOLVED: To promote compatibility of 
temperature control in a heat generating part such as a fuel cell 
and a motor, will enhancement of waste heat recovering 
efficiency. 

SOLUTION: A vehicle loaded with a fuel cell 60 and a motor 20 
is equipped with a cooling device comprising a radiator 92, a ^ 
coolant path 94, and a cooling pump 93, for cooling the fuel cell 
and the motor acting as a heat generating part; and 
thermoelectric elements 95, 96. By cooling the heat generating 
part with the cooling device, the heat generating part is 
controlled in a temperature state suitable for operation, and at 
the same time, a heating value being transmitted to the 
thermoelectric elements 95, 96 can be adjusted. The 
temperature control of the heat generating part and the 
enhancement of waste that recovering efficiency can be 
realized. 
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* NOTICES * 

JPO and INPZT are not: responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The waste heat recovery system which is the waste heat recovery system which collects as 
power the waste heat produced in the exoergic section containing the equipment which operates 
generating heat, and is equipped with the cooling system which cools said exoergic section by 
passing a refrigerant, a thermoelectrical conversion means change said waste heat into power, and 
the cooling-system control means which control said cooling system so that a heating value is 
supplied to this thermoelectrical conversion means in the predetermined condition from said 
exoergic section. 

[Claim 2] It is the waste heat recovery system which is a waste heat recovery system according to 
claim 1 , and is a means by which have an input means to input the parameter which participates in 
the amount of vvaste heat among the parameters which direct the operational status of said exoergic 
section, and said cooling-system control means performs said confrol based on this parameter. 
[Claim 3] Said cooling-system control means is a waste heat recovery system according to claim 1 
which is a means to reduce the upper limit of said predetermined range and to perform said confrol 
along with buildup of the amount of waste heat. 

[Claim 4] It is the waste heat recovery system according to claim 1 which is a means to perform 
cooling only when it is more than a lower limit have a temperature detection means to be a cooling 
system according to claim 1 , and to detect the temperature of said exoergic section, and 
predetermined [ control means / said / cooling-system ] in said temperature. 
[Claim 5] Said lower limit is the waste heat recovery system according to claim 4 set as the low 
value along with buildup of said amount of waste heat. 

[Claim 6] Said lower limit when it has an operational status detection means to be a waste heat 
recovery system according to claim 5, and to detect whether said exoergic section is operating and 
this exoergic section is operating is the waste heat recovery system set up lower than the lower limit 
under pause. 

[Claim 7] Said cooling system is a waste heat recovery system according to claim 1 which is 
equipment which has the refrigeration capacity set possible [ maintenance ] to below predetermined 
in the temperature of this exoergic section based on the calorific value of said exoergic section, and 
the amount of recovery of the waste heat by said thermoelectrical conversion means. 
[Claim 8] Said exoergic section is a waste heat recovery system according to claim 1 which is a 
power plant. 

[Claim 9] It is the waste heat recovery system which is the exoergic section which it is a waste heat 
recovery system according to claim 1 , and said exoergic section turns into from two or more 
equipments, and is a cooling system with said cooling system common about these two or more 
equipments. 

[Claim 1 0] Furthermore, a waste heat recovery system [ equipped with an accumulation-of- 
electricity means to store electricity the power collected with said thermoelectrical conversion 
means ] according to claim 1 . 

[Claim 1 1 ] A source operation means of power to be the mobile which moves from the source of 
power using the outputted power, and to operate said source of power so that the demanded power 
may be outputted, A mobile equipped with the cooling- system control means which confrols said 
cooling system so that the heating value supplied to this thermoelectrical conversion means from 
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said exoergic section serves as the cooling system which cools said source of power by psissing a 
refrigerant, and a thermoelectrical conversion means to change said waste heat into power, 
predetermined within the limits. 

[Claim 12] While cooling the exoergic section with the cooling system which passes a refrigerant, it 
is the control approach which controls operation of the waste heat recovery system which collects as 
power the waste heat which produced in this exoergic section with a thermoelectrical conversion 
means (a). The process (b) which presvimes the heating value supplied from said exoergic section to 
this thermoelectrical conversion means, The control approach equipped with the process which 
operates said cooling system so that the presumed this heating value may be in a predetermined 
condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the waste heat recovery system which collects as 

power the heat generated from the predetermined exoergic section. 

[0002] 

[Description of the Prior Art] The various equipments which collect waste heat are proposed in heat 
using the thermoelement convertible into power. As this equipment, there is equipment given in 
JP,10-309088,A, for example. Equipment given in the official report concerned prepares heat carrier 
negotiation space between a thermoelectric element and the elevated-temperature section. As the 
elevated-temperature section, the flow conduit of engine exhaust gas is illustrated, for example. With 
this equipment, since waste heat is transmitted to a thermoelectric element from the elevated- 
temperature section, waste heat is recoverable as power with the heat carrier which flows heat carrier 
negotiation space. Moreover, it can be made hard to control the heating value transmitted to a 
thermoelectric element by controlling the flow rate of a heat carrier, and to happen decline in the 
conversion efficiency to power. 

[0003] This waste heat recovery system is effectively utilizable especially in the car with which the 
total amount of the energy in which an output is possible is restricted. In the case of the usual car, the 
total amount of the energy in which an output is possible is decided by fuel quantity. If a waste heat 
recovery system is carried in this car, the energy discarded as heat can be used effectively and the 
operation effectiveness of a car can be improved. 
[0004] 

[Problem(s) to be Solved by the Invention] In case equipment is generally driven, heat occurs. In 
order to improve the operation effectiveness of this equipment, it is desirable to collect and reuse the 
waste heat generated at the time of actuation. However, the technique of collecting the waste heat 
generated from equipment itself was not examined enough conventionally. 

[0005] When collecting the waste heat of equipment, in order to improve the conversion efficiency 
from heat to power, it is desirable to fully secure the temperature gradient of a thermoelement. This 
is equivalent to making equipment into an elevated temperature to some extent. On the other hand, 
the temperature requirement which was suitable for actuation, respectively exists in equipment. 
Therefore, when temperature of equipment is made too much high, decline in operation effectiveness 
may be caused or evils, such as contracting a life remarkably, may be caused. 
[0006] In order to avoid the above-mentioned evil, it is also possible to arrange many 
thermoelements. Waste heat is efficiently recoverable, maintaining the temperature of equipment at 
the condition of having been suitable for actuation, by controlling the amount of recovery of the 
power by these thermoelements. However, the problem of increasing, so that cost of the equipment 
which collects waste heat cannot approve in this case is produced. 

[0007] Conventionally, the proposed waste heat recovery system was a thing without the need of 
taking into consideration the operating temperature of the equipment itself which collects heat from 
exhaust gas etc. and generates heat. For this reason, waste heat was unrecoverable at high 
effectiveness, maintaining the operating temperature of equipment itself to optimal temperature. 
Moreover, although various devices, such as a car which applied the source of power which does not 
produce exhaust gas, such as a motor and a fuel cell, were proposed in consideration of environment 
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nature in recent years, the conventional waste heat recovery system was inapplicable to these 
devices. 

[0008] It aims at offering a recoverable waste heat recovery system for the waste heat generated 
from this equipment efficiently, taking [ this invention is made in order to solve this technical 
problem, and ] the operating temperature of equipment into consideration. 
[0009] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve a 
part of above-mentioned technical problem [ at least ], this invention took the next configuration. 
The waste heat recovery system of this invention is the waste heat recovery system which collects as 
power the waste heat which produced in the exoergic section containing the equipment which 
operates generating heat, and makes it a summary to have the cooling system which cools said 
exoergic section, a thermoelectrical conversion means change said waste heat into power, and the 
cooling-system control means which control said cooling system so that a heating value is supplied 
to this thermoelectrical conversion means in a predetermined condition from said exoergic section by 
passing a refrigerant. 

[0010] In this waste heat recovery system, while cooling the exoergic section with the cooling 
system formed in the exoergic section, a thermoelectrical conversion means recovers waste heat as 
power. Under the present circumstances, by controlling a cooling system, it is controllable so that a 
heating value is supplied to a thermoelectrical conversion means in the predetermined condition 
from the exoergic section. If a thermoelectrical conversion means controls this heating value in the 
range which can change efficiently, waste heat is efficiently recoverable as power. In addition, 
various means convertible into power can be used for a thermoelectrical conversion means for heat. 
The component called the thermoelement or Peltier device which produces an electromotive voltage 
as this means according to a temperature gradient is known. 

[001 1] A cooling system cools the exoergic section itself and controls the heating value supplied to a 
thermoelectrical conversion means. Therefore, it can improve the recovery effectiveness of waste 
heat, the waste heat recovery system of this invention being accompanied by cooling of the exoergic 
section. That is, the recovery effectiveness of waste heat can be improved, cooling maintaining the 
temperature of the exoergic section at the condition of having been suitable for actuation. 
[0012] In addition, after considering the both sides of the recovery effectiveness of the waste heat by 
the heat fransfer conversion means, and the temperature confrol of the exoergic section as a 
predetermined condition, various definitions can be taken according to the configuration of a cooling 
control means. For example, the heating value supplied to a thermoelectrical conversion means from 
the exoergic section can be presumed, and it can define as "a predetermined condition" that the 
heating value is within the limits of predetermined. In this case, you may be the section appointed 
with the lower limit and the upper limit as "predetermined range", and may be the range where only 
the lower limit was defined by only the upper limit. Moreover, it defines by the value of a heating 
value in this way, and also you may define as "a predetermined condition" that the heating value of a 
predetermined rate is supplied to a thermoelectrical conversion means among the heating values 
produced from the exoergic section. Of course, since it is difficult to distribute to a cooling system 
and a thermoelectrical conversion means by the strict ratio, "a predetermined rate" may give width of 
face in the controllable range. Furthermore, it is good to set up "a predetermined rate" to about 
100%, to supply all waste heat to a thermoelectrical conversion means, when the equipment which 
constitutes the exoergic section is stopping, and to reduce "a predetermined rate" during operation in 
the condition of generating a lot of heat etc. also as what is fluctuated in the mode beforehand 
defined according to the operational status of equipment. 

[0013] Technical meaning of this invention is clarified by taking equipment (it being hereafter called 
conventional equipment) given in JP, 10-3 0908 8, A for an example as a conventional technique, and 
explaining the difference here. Conventionally, through a heat carrier, equipment transmits the heat 
of the elevated-temperature section to a thermoelement, and confrols the heating value transmitted by 
controlling the flow rate of the heat carrier. The heat carrier conventionally used with equipment 
does not play only the role of such transfer, and does not cool the elevated-temperature section. 
[0014] This invention is conventionally conmion to equipment at the point which confrols the 
heating value fransmitted to a thermoelectrical conversion means. As for this invention, the confrol 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2007 



JP,2001-023666,A [DETAILED DESCRIPTION] 



Page 3 of 13 



approach is conventionally different from equipment. That is, this invention controls a heating value 
by cooling the exoergic section. If the exoergic section itself is cooled, the heating value discharged 
from this exoergic section will decrease. This invention controls the heating value transmitted based 
on this operation. By carrying out like this, coexistence with cooling of the exoergic section and the 
improvement in the recovery effectiveness of waste heat which equipment was not taking into 
consideration conventionally can be aimed at. 

[0015] Of course, also in this invention, a thermoelectrical conversion means can also take the mode 
which receives supply from the exoergic section through the refrigerant which passes not only the 
mode to which heat is supplied directly but a cooling system. In this case, conventionally as common 
operation of controlling tiie heating value transmitted by controlling the flow rate of a refrigerant as 
equipment also does so. However, this is a part of only operation. Even if it is the case where supply 
of heat is received through a refrigerant, it is carried out by control of the heating value by cooling of 
the exoergic section combining. The waste heat recovery system of this invention becomes possible 
[ improving the recovery effectiveness of waste heat ], controlling the temperature of the exoergic 
section appropriately by controlling the heating value which controls cooling of the exoergic section 
in this way, and is transmitted to a thermoelectrical conversion means. Moreover, since a cooling 
system can apply existing equipment, it also has the advantage which can constitute a waste heat 
recovery system, without causing extreme cost buildup. 

[0016] Control of the cooling system in this invention can take various modes. When it has an input 
means by which a waste heat recovery system inputs the parameter which participates in the amount 
of waste heat among the parameters which direct the operational status of the exoergic section as the 
1st mode, said cooling- system control means shall be a means to perform said control based on this 
parameter. 

[0017] If this parameter is used, the amount of waste heat can be presumed without using a special 
sensor etc., and control which realizes cooling and heat recovery effectiveness of the exoergic 
section can be realized with a comparatively easily and sufficient precision. When for example, the 
exoergic section has equipment which outputs power or power as this parameter, demand power or 
demand power can be applied. Tuming on and off of the exoergic section may be used as a 
parameter. 

[001 8] As the 2nd mode, said cooling-system confrol means shall be a means to reduce the upper 
limit of said predetermined range along with buildup of the amount of waste heat, and to perform 
said control. That is, it is good also as what strengthens cooling as the amount of waste heat 
increases. 

[0019] Generally cooling of equipment has low responsibility. When the amount of waste heat is 
large, it may originate in this low responsibility, and the heating value fransitionally transmitted to a 
thermoelectrical conversion means may become excessive. According to the above-mentioned 
control, the evil accompanying low responsibility can be controlled by strengthening cooling as the 
amount of waste heat becomes large. That is, also afler the amount of waste heat has become 
excessive fransitionally, the conversion efficiency to power can restrict to the range high enough, and 
can control decline in exhaust-heat-recovery effectiveness. In addition, a upper limit is good also as 
what it is not necessary to make not necessarily reduce continuously along with buildup of the 
amount of waste heat, and is reduced gradually. Moreover, it cannot be overemphasized that you 
may make it decrease not according to the amount of waste heat itself but according to the parameter 
which participates in the amount of waste heat. 

[0020] When it has a temperature detection means to detect the temperature of said exoergic section, 
as the 3rd mode, said cooling-system control means shall be a means to perform cooling, only when 
said temperature is more than a predetermined lower limit. Since it does not cool when the 
temperature of the exoergic section is lower than a predetermined lower limit, power is efficiently 
recoverable with a thermoelectrical conversion means. A lower limit should just set up a suitable 
value in consideration of the conversion efficiency in a thermoelectrical conversion means, the 
operation effectiveness of equipment, the refrigeration capacity of a cooling system, etc. 
[0021] In this case, said lower limit can be set as a low value along with buildup of said amount of 
waste heat. If the amount of waste heat increases, the temperature of the exoergic section will 
become easy to rise. Depending on the refHgeration capacity of a cooling system, a temperature rise 
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may be unable to be controlled enough. According to control of the 3rd mode, since cooling is 
started at an early stage along with buildup of the amount of waste heat, this evil is avoidable. 
Buildup of the amount of waste heat can be guessed with various means, such as a parameter 
showing the operational status of equipment. 

[0022] Thus, said lower limit when said exoergic section is operating may be set up lower than the 
lower limit under pause as control equivalent to an example which lowers a lower limit along with 
buildup of the amount of waste heat. It is good also as what does not cool during a pause. 
[0023] In the waste heat recovery system of this invention, each element, such as the exoergic 
section and a cooling system, can take various configurations. For example, said cooling system 
shall be equipment which has the refrigeration capacity set possible [ maintenance ] to below 
predetermined in the temperature of this exoergic section based on the calorific value of said 
exoergic section, and the amoimt of recovery of the waste heat by said thermoelectrical conversion 
means. That is, refrigeration capacity can be set up on the assumption that a part of heat [ at least ] of 
the exoergic section is collected by the thermoelectrical conversion means. If it carries out like this, a 
cooling system can be miniaturized as compared with the case where it cools only with a cooling 
system. 

[0024] Said exoergic section can be used as a power plant. If exhaust heat recovery by the 
thermoelectrical conversion means is performed about a power plant, the power efficiency of power 
can be improved. A generator, a fuel cell, etc. which produce electromotive force according to an 
operation of a field as a power plant are mentioned. A fuel cell is a source of an energy output which 
is excellent in effectiveness and environment nature, if exhaust heat recovery from a fiiel cell is 
performed, the effectiveness will improve further, and effectiveness increases. 
[0025] In the waste heat recovery system of this invention, when said exoergic section is the 
exoergic section which consists of two or more equipments, said cooling system shall be a cooling 
system common about these two or more equipments. If it carries out like this, a cooling system can 
be miniaturized more. Of course, the cooling system according to individual may be formed for 
every equipment. 

[0026] In tiie waste heat recovery system of this invention explained above, it is desirable to have an 
accumulation-6f-electricity means to store electricity the power collected with said thermoelectrical 
conversion means further. If it carries out like this, effective use of the collected power can be aimed 
at. As an accumulation-of-electricity means, a rechargeable battery and a capacitor are applicable. 
[0027] This invention can also take the next configuration as invention which makes the same an 
above-mentioned waste heat recovery system and the above-mentioned body. Namely, a source 
operation means of power to be the mobile which moves from the source of power using the 
outputted power, and to operate said source of power so that the demanded power may be outputted. 
It is a mobile equipped with the cooling-system control means which controls said cooling system so 
that the heating value supplied to this thermoelectrical conversion means from said exoergic section 
serves as the cooling system which cools said source of power, and a thermoelectrical conversion 
means to change said waste heat into power, predetermined within the limits by passing a refrigerant. 

[0028] This is equivalent to the configuration as a device which applied the waste heat recovery 
system of this invention. Generally the mobile is restricted by the fuel quantity which can carry the 
total amount of the energy in which an output is possible in many cases. If the waste heat recovery 
system of this invention is carried in this mobile, the energy discarded as heat can be used effectively 
and the operation effectiveness of a mobile can be improved. In addition, a mobile means the various 
equipments which move using power, such as a car, a marine vessel, an aircraft, and an airframe. It 
does not restrict to that an operator etc. gets into [ that ]. 

[0029] It cannot be overemphasized that this invention can be applied to various equipment and 
facilities, such as not only a mobile but an industrial machine and a generation-of-electrical-energy 
facility. Moreover, it is also desirable to apply to various devices, such as a computer of a pocket 
mold, for the same reason as a mobile. 

[0030] Moreover, this invention can also be constituted as the control approach shown below. 
Namely, while cooling the exoergic section with the cooling system which passes a refi-igerant It is 
the confrol approach which controls operation of the waste heat recovery system which collects as 
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power the waste heat produced in this exoergic section with the thermoelectrical conversion means 
(a). The process which presumes the heating value supplied to this thermoelectrical conversion 
means from said exoergic section, (b) It is the control approach equipped with the process which 
operates said cooUng system so that the presumed this heating value may be in a predetermined 
condition. 

[0031] According to this control approach, waste heat is efficiently as recoverable as the waste heat 
recovery system explained previously with the same operation, keeping the operating state of the 
exoergic section suitable. Moreover, naturally also in the above-mentioned control approach, the 
various additional elements previously shown with the waste heat recovery system can be taken into 
consideration. 
[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on the example at the time of applying to a hybrid car. 

(1) The configuration of equipment : drawin g 1 is the outline block diagram of the hybrid car as an 
example. The sources of power of the hybrid car of this example are an engine 1 0 and a motor 20. 
The power system of the hybrid car of this example has the configuration which combined an engine 
10, the input clutch 18, the motor 20, the torque converter 30, and the change gear 100 with the serial 
fi-om the upstream as illustrated. That is, the crankshaft 12 of an engine 10 is combined with the 
motor 20 through the input clutch 1 8. By turning the input clutch 1 8 on and off, it can be intermittent 
in transfer of the power from an engine 1 0. The revolving shaft 1 3 of a motor 20 is combined also 
with the torque converter 30 again. The output shaft 14 of a torque converter is combined with the 
change gear 100. The output shaft 15 of a change gear 100 is combined with the axle 17 through the 
differential gear 16. Hereafter, each component is explained in order. 

[0033] An engine 10 is the usual gasoline engine. However, the engine 10 has relatively the device 
which can be adjusted to vertical motion of a piston for the closing motion timing of the exhaust air 
bulb for discharging the intake valve for inhaling the gaseous mixture of a gasoline and air in a 
cylinder, and the exhaust air after combustion from a cylinder (this device is hereafter called a VVT 
device). About the configuration of a WT device, since it is common knowledge, detailed 
explanation is omitted here. An engine 1 0 can reduce the so-called pumping loss by adjusting closing 
motion timing so that each bulb may close behind time to vertical motion of a piston. Consequently, 
in case motoring of the engine 1 0 is carried out, the torque which should be outputted from a motor 
20 can also be reduced. In case a gasoline is burned and power is outputted, a WT device is 
controlled so that each bulb opens and closes to timing with the most sufficient combustion 
efficiency according to the engine speed of an engine 10. 

[0034] A motor 20 is a synchronous motor of a three phase, and is equipped with Rota 22 which has 
two or more permanent magnets in a peripheral face, and the stator 24 around which the three phase 
coil for forming rotating magnetic field was wound. A motor 20 carries out revolution actuation by 
the interaction of the field by the permanent magnet with which Rota 22 was equipped, and the field 
formed with the three phase coil of a stator 24. Moreover, when Rota 22 is rotated by external force, 
the ends of a three phase coil are made to produce electromotive force by the interaction of these 
fields. In addition, although the flux density between Rota 22 and a stator 24 was able to apply the 
sinusoidal magnetization motor which carries out sine distribution to a circumferencial direction, by 
this example, the non-sinusoidal wave magnetization motor in which an output of comparatively big 
torque is possible was applied to the motor 20. 

[0035] As a power source of a motor 20, it has the dc-battery 50 and the fuel cell system 60. 
However, a main power supply is the fuel cell system 60. When it is in the fransitional operational 
status which can output neither the case where the fuel cell system 60 breaks down, nor sufficient 
power, a dc-battery 50 is used for a motor 20 as a power source which supplies power so that this 
may be complemented. The power of a dc-battery 50 is mainly supplied to the control unit 70 which 
mainly confrols a hybrid car, and power devices, such as a ligjiting system. 

[0036] Between a motor 20 and each power source, the circuit changing switch 84 for changing a 
connection condition is formed. A circuit changing switch 84 can change the connection condition 
between 3 persons of a dc-battery 50, the fuel cell system 60, and a motor 20 to arbitration. A stator 
24 is electrically connected to a dc-battery 50 through a circuit changing switch 84 and the actuation 
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circuit 51 . Moreover, it connects with the fuel cell system 60 through a circuit changing switch 84 
and the actuation circuit 52. The actuation circuits 51 and 52 consist of transistor inverters, 
respectively, and it has two or more transistors to each three phase of a motor 20 by making two by 
the side of the source and a sink into a lot. These actuation circuits 5 1 and 52 are electrically 
connected with the control unit 70. If a control unit 70 carries out PWM control of the time amount 
of turning on and off of each transistor of the actuation circuits 51 and 52, the false three-phase 
alternating current which uses a dc-battery 50 and the fuel cell system 60 as a power source will flow 
in the three phase coil of a stator 24, and rotating magnetic field will be formed. According to an 
operation of this rotating magnetic field, the motor 20 functions as a motor or a generator as it was 
explained previously. 

[0037] Drawing 2 is the explanatory view showing the outline configuration of a fuel cell system, a 
fuel cell ~ a system ~ 60 ~ a methanol ~ storing ~ a methanol ~ a tank — 61 — water ~ storing ~ a 
water tank — 62 ~ combustion gas — generating ~ a burner ~ 63 ~ air — compression ~ carrying out 
~ a compressor ~ 64 ~ a burner ~ 63 ~ a compressor ~ 64 ~ having annexed ~ an evaporator ~ 65 - 
- refining — a reaction ~ fuel gas — generating — refining — a vessel — 66 — fuel gas — inside — a 
carbon monoxide ~ (— CO -) ~ concentration ~ decreasing ~ CO ~ reduction ~ the section ~ 67 ~ 
electrochemical reaction ~ electromotive force ~ obtaining ~ a fuel cell ~ 60 ~ A ~ the main 
components ~ carrying out . Actuation of these each part is controlled by the control unit 70. 
[0038] Fuel cell 60A is the fuel cell of a solid-state polyelectrolyte mold, carries out two or more 
laminatings of an electrolyte membrane, a cathode, an anode, and the eel that consists of separators, 
and is constituted. An electrolyte membrane is the ion exchange membrane of proton conductivity 
formed with solid-state polymeric materials, such as fluororesin. Both the cathode and the anode are 
formed of the carbon cross which wove the carbon fiber. The separator is formed of the conductive 
gas member which is not penetrated, such as substantia-compacta carbon which compressed carbon 
and it presupposed gas un-penetrating. The passage of fuel gas and oxidation gas is formed between 
a cathode and an anode. 

[0039] Each component of the fuel cell system 60 is connected as follows. The methanol tank 61 is 
connected to the evaporator 65 for piping. The pump P2 formed in the middle of piping supplies the 
methanol which is a original fuel to an evaporator 65, adjusting a flow rate. The water tank 62 is 
similarly connected to the evaporator 65 for piping. The pump P3 formed in the middle of piping 
supplies water to an evaporator 65, adjusting a flow rate. Piping of a methanol and piping of water 
join one piping by the downstream of pumps P2 and P3, respectively, and are connected to an 
evaporator 65. 

[0040] An evaporator 65 makes the methanol and water which were supplied evaporate. The burner 
63 and the compressor 64 are put side by side in the evaporator 65. An evaporator 65 makes a 
methanol and water boil and evaporate with the combustion gas supplied from a burner 63. The fuel 
for a burner 63 is a methanol. In addition to the evaporator 65, the methanol tank 61 is connected 
also to the burner 63 for piping. A methanol is supplied to a burner 63 with the pump PI formed in 
the middle of this piping. The fuel exhaust gas which remained in the burner 63, without being 
consumed by the electrochemical reaction in fiiel cell 60A is also supplied. A burner 63 mainly 
bums the latter among a methanol and fuel exhaust gas. The combustion temperature of a burner 63 
is controlled based on the output of a sensor Tl, and is kept at 1000 degrees C from about 800 
degrees C. In case the combustion gas of a burner 63 is transported to an evaporator 65, it rotates a 
turbine, and it drives a compressor 64. A compressor 64 incorporates air from the exterior of the fuel 
cell system 60, compresses this, and supplies this compressed air to the anode plate side of fuel cell 
60A. 

[0041] The evaporator 65 and the refining machine 66 are connected for piping. The mixed gas of 
the original fuel gas obtained with the evaporator 65, i.e., a methanol, and a steam is conveyed by the 
refining machine 66. the original fuel gas with which the refining machine 66 consists of a supplied 
methanol and water ~ reforming — hydrogen ~ rich fuel gas is generated. In addition, in the middle 
of conveyance piping from the evaporator 65 to the refining machine 66, the temperature sensor T2 
is formed and the amount of methanols supplied to a burner 63 so that this temperature may become 
the predetermined value which is usually about 250 degrees C is controlled. In addition, oxygen 
involves at the refining reaction in the refining machine 66. In order to supply oxygen required for 
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this refining reaction, the blower 68 for supplying air from the exterior is put side by side in the 
refining vessel 66. 

[0042] The refining machine 66 and CO reduction section 67 are connected for piping, the hydrogen 
obtained with the refining vessel 66 ~ rich fuel gas is supplied to CO reduction section 67. It sets in 
the reaction course in the refining machine 66, and a carbon monoxide (CO) is usually ******** 
rare ** to fuel gas. CO reduction section 67 reduces the carbon monoxide concentration in this fuel 
gas. In the fuel cell of a solid-state macromolecule mold, the carbon monoxide contained in fuel gas 
is because the reaction in an anode is checked and the engine performance of a fuel cell is reduced. 
CO reduction section 67 reduces carbon monoxide concentration by oxidizing the carbon monoxide 
in fiiel gas to a carbon dioxide. 

[0043] CO reduction section 67 and the anode of fuel cell 60A are connected for piping. The cell 
reaction by the side of the cathode of fuel cell 60A is presented with the fuel gas with which carbon 
monoxide concentration was lowered. Moreover, piping for sending in the compressed air is 
connected to the cathode side of fuel cell 60A as explained previously. The cell reaction by the side 
of the anode plate of fuel cell 60A is presented with this air as oxidation gas. 

[0044] The fuel cell system 60 which has the above configuration can supply power by the chemical 
reaction which used a methanol and water. According to the methanol in the methanol tank 61 and a 
water tank 62, and the residue of water, the operational status of a fuel cell is controlled by this 
example. In order to realize this control, the capacity sensors 61a and 62a are formed in each tank. In 
addition, although the fuel cell system 60 which uses a methanol and water is carried in this 
example, the fuel cell system 60 is not limited to this, and can apply various configurations. 
[0045] In addition, in the following explanation, the fuel cell system 60 shall be collectively called a 
fuel cell 60. Moreover, the methanol and water which are used for a generation of electrical energy 
with a fuel cell shall be generically called FC fuel. Both capacity is not always the same. When 
calling it FC fuel quantity in the following explanation, the capacity of the side which gives 
constraint to a generation of electrical energy with a fuel cell shall be meant. That is, when a 
generation of electrical energy is continued among a methanol and water, the capacity of the side 
which run short previously shall be meant. 

[0046] A torque converter 30 is the power transmission device of common knowledge using a fluid. 
The input shaft 13 of a torque converter 30, i.e., the output shaft of a motor 20, and the output shaft 
14 of a torque converter 30 are pivotable where it did not break if combined mechanically, but it has 
slipping mutually. Moreover, the lock-up clutch which combines both under predetermined 
conditions is also prepared in the torque converter 30 so that slipping of both revolving shafts may 
not arise. Turning on and off of a lock-up clutch is controlled by the control unit 70. 
[0047] A change gear 100 equips the interior with two or more gears, a clutch, an one-way clutch, a 
brake, etc., changes the torque and the rotational frequency of an output shaft 14 of a torque 
converter 30 by changing a change gear ratio, and is the device which can be transmitted to an output 
shaft 1 5. In this example, the change gear which can realize the gear ratio of five steps of advance 
and one step of go-astern was applied. A control unit 70 sets up the gear ratio of a change gear 100 
according to the vehicle speed etc. An operator can change the range of the gear ratio used by 
operating manually the shift lever with which in the car was equipped, and choosing a shift position. 
[0048] By the hybrid car of this example, the power outputted from sources of an energy output, 
such as an engine 10, is used also for actuation of auxiliary machinery. The accessory gear 82 is 
combined with the engine 10 as shown in drawing 1 . What is driven using power, such as an engine 
1 0, is contained in the accessory gear 82. It is combined with the pulley specifically formed in the 
crankshaft of an engine 10 through the auxiliary machinery clutch 19 through the belt, and the 
accessory gear 82 is driven with the revolution power of a crankshaft. 

[0049] The motor 80 for auxiliary machinery actuation is also combined with the accessory gear 82. 
The motor 80 for auxiliary machinery actuation has the same configuration as a motor 20, and is 
connected to the fuel cell 60 and the dc-battery 50 through the circuit changing switch 83. It can be 
operated by the power of an engine 10, and the motor 80 for auxiliary machinery actuation can be 
generated, and can charge a dc-battery 50. Moreover, in response to supply of power, it acts as the 
power running of the motor 80 for auxiliary machinery actuation from a dc-battery 50 and a fuel cell 
60, and when the engine 10 has stopped, the accessory gear 82 is driven. In case auxiliary machinery 
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is driven by the motor 80 for auxiliary machinery actuation, in order to mitigate a burden, the 
auxiliary machinery clutch 19 between an engine 10 and the accessory gear 82 is released. 
[0050] In this example, the motor 20 and the fuel cell 60 are equipped with thermoelements 95 and 
96, respectively. A thermoelement is a component which produces electromotive force with heat, 
and various components, such as a component of Bi2Te3 system and a PbTe system, are known. 
When it is in the temperature requirement where the fuel cell 60 and the motor 20 fitted actuation, 
respectively, it is desirable to choose the component which can perform thermoelectrical conversion 
efficiently. The.operation thermoelements 95 and 96 are formed so that one field may serve as an 
elevated temperature firom the field of another side with the heat of a fuel cell 60 and a motor 20. 
Thermoelements 95 and 96 can be formed as follows, for example. 

[005 1 ] Drawing 3 is the perspective view showing the appearance of fuel cell 60A. Fuel cell 60A is 
making the stack structure to which the laminating of two or more eels CE was ceirried out, and 
Anode A and Cathode C are formed near [ the ] ends. The feed hopper HI of fuel gas, an exhaust 
port HO, the feed hopper OI of oxidation gas, llie exhaust port OO and the feed hopper WI of 
cooling water, and the exhaust port WO are also formed in one plate side of stack structure at fuel 
cell 60A. In this example, as the thermoelement 96 was stuck on this plate, it was prepared. If it is 
the part which can transmit the heat generated with the fuel cell 60, it will not be restricted to this 
plate side. 

[0052] Drawing 4 is the sectional view of a motor 20. The cooling covering 25 is inserted in the 
periphery of a motor 20. A motor 20 is cooled by making the cooling water way 26 in the cooling 
covering 25 pass cooling water. The thermoelement 95 is stuck on the pan of the cooling covering 25 
at the periphery. In this example, in order to tell the heat from a motor 20 efficiently, the 
thermoelement 95 was stuck between cooling water ways 26. It can also stick on a cooling water 
way 26 and the location which counters. 

[0053] Although the graphic display was omitted in drawing 1 , the thermoelements 95 and 96 
prepared in this way are connected to the dc-battery 50 through switches 97 and 98, respectively. 
When switches 97 and 98 are ON, a dc-battery 50 can be charged with the power obtained by 
thermoelements 95 and 96. Switches 97 and 98 are controlled by the control unit 70, and when 
sufficient electrical potential difference to charge a dc-battery 50 has not arisen in thermoelements 
95 and 96, it becomes off switching [ 97 and 98 ] them. 

[0054] The cooling system in this example was collectively shown in drawing 1 . In this example, it 
has the cooling system common to a fuel cell 60 and a motor 20. The graphic display was omitted 
although the engine 1 0 and the motor 80 were also equipped with the cooling system different fi-om 
this. Of course, it is good also considering these [ all ] as a common cooling system. The cooling 
system of a fuel cell 60 and a motor 20 consists of the refrigerant way 94 through which cooling 
water passes, a radiator 92 for performing heat dissipation of cooling water, and a pump 93 for 
circulating cooling water as it is illustrated. A pump 93 is driven with the accessory gear 82. In this 
example, since a cooling system was miniaturized, the capacity of a cooling system was set as extent 
which also considers the cooling effect by performing exhaust heat recovery by thermoelements 95 
and 96, and can realize suitable cooling. 

[0055] The control unit 70 is controlling operation of an engine 10, a motor 20, a torque converter 
30, a change gear 100, and the motor 80 grade for auxiliary machinery actuation by the hybrid car of 
this example (refer to drawing 1 ). A control unit 70 is a one-chip microcomputer which equips the 
interior with CPU, RAM, ROM, etc., and performs various control processings which CPU mentions 
later according to the program recorded on ROM. In order to realize this control, veirious I/O signals 
are connected to the control unit 70. Drawing 5 is the explanatory view showing the connection of 
the I/O signal over a control unit 70. The signal inputted into a control unit 70 on the left-hand side 
in drawing is shown, emd the signal outputted to right-hand side from a control unit 70 is shown. 
[0056] The signal inputted into a control unit 70 is a signal fi-om various switches and sensors. There 
is an output of whenever [ tuming-on-and-off / of turning on and off of a gasoline residue, FC 
remaining fuel a circulating water temperature, the engine speed of an engine 1 0, the water 
temperature of an engine 1 0, an ignition switch, the dc-battery remaining capacity SOC, dc-battery 
temperature, the vehicle speed, the oil temperature of a torque converter 30, a shift position, and a 
handbrake, the amount of treading in of a foot brake, the temperature of the catalyst which purifies 
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exhaust air of an engine 10 an accelerator opening, and a cooling switch /, and vehicle internal 
temperature ], and, thermoelements 95 and 96 etc. in this signal. Although many signals were 
inputted into the control unit 70 in addition to this, the graphic display was omitted here. 
[0057] The signal outputted from a control unit 70 is a signal for controlling an engine 10, the 20 ton- 
Chinese matrimony vine barter 30 of motors, and change gear 100 grade. To this signal, for example, 
the control signal of the switches 97 and 98 which participate in activation of charge of the dc- 
battery 50 by thermoelements 95 and 96, The ignition signal which controls ignition timing of an 
engine 10, the fuel-injection signal which controls fiiel injection, The motor control signal for 
auxiliary machinery actuation which controls operation of the motor 80 for auxiliary machinery 
actuation, The motor control signal which controls operation of a motor 20, the change gear control 
signal which changes the gear ratio of a change gear 1 00, The signal which controls auxiliary 
machinery, such as a control signal of the input clutch 18 and the auxiliary machinery clutch 19, and 
an air-conditioner compressor, a control signal of a hydraulic pump, There are a control signal of a 
window motor, a control signal of the circuit changing switch 84 of the power source of a motor 20, 
a control signal of the circuit changing switch 83 of the power source of the motor 80 for auxiliary 
machinery actuation, a control signal of the fuel cell system 60, etc. From the control unit 70, 
although many signals were outputted in addition to this, the graphic display was omitted here. 
[0058] In the configuration of the hybrid car explained above, a fuel cell 60 and a motor 20 are 
equivalent to the exoergic section, and thermoelements 95 and 96 are equivalent to a 
thermoelectrical conversion means. The control unit 70 which controls thermoelements 95 and 96, a 
cooling system, and its actuation is collectively equivalent to a waste heat recovery system. 
[0059] (2) Explain general actuation of general actuation:, next the hybrid car of this example. The 
hybrid car of this example is equipped with an engine 10 and a motor 20 as a source of power as 
drawing 1 explained previously. A control unit 70 both uses properly and runs according to the run 
state, i.e., the vehicle speed, and torque of a car. Both proper use is beforehand set up as a map, and 
is memorized by ROM in a control unit 70. 

[0060] Drawin g 6 is the explanatory view showing the relation between the run state of a car, and the 
source of power. The field MG in drawing is a field which runs a motor 20 as a source of power. The 
field of the outside of Field MG is a field which runs an engine 1 0 as a source of power. Hereafter, 
EV transit, a call, and the latter shall be called engine transit for the former. According to the 
configuration of drawing 1 , it is also possible to run the both sides of an engine 10 and a motor 20 as 
a source of power, but this travel corridor is not prepared in this example. 
[0061] The hybrid car of this example departs to EV transit as illustrated. In this field, the input 
clutch 1 8 is turned OFF and it runs the clutch. When the car which departed by EV transit reaches 
the run state near the boundary of the field MG in the map of drawing 6 , and Field EG, a control 
unit 70 puts an engine 10 into operation while turning ON the input clutch 1 8. If the input clutch 1 8 
is turned ON, an engine 10 will be rotated by the motor 20. To the timing which increased to the 
predetermined value, the rotational frequency of an engine 10 injects a fuel and lights a control unit 
70. In this way, after an engine 10 starts, in Field EG, it runs only an engine 10 as a source of power. 
Shut [ a control unit 70 / all of the transistor of the actuation circuits 51 and 52 ] if transit in this field 
is started. Consequently, a motor 20 will be in the condition of having only idled. 
[0062] A control unit 70 also performs processing which changes the gear ratio of a change gear 100 
while performing confrol which changes the source of power according to the run state of a car in 
this way. The change of a gear ratio is made like the change of the source of power based on the map 
beforehand set as the run state of a car. A map is different with a shift position. The map equivalent 
to D position, four positions, and three positions was shown in drawing 6 . The change of a gear ratio 
is performed so that a change gear ratio may become small, as are shown in this map, and the vehicle 
speed of a control unit 70 increases. 

[0063] (3) Cooling control processing : explain cooling confrol processing of a fuel cell 60 and a 
motor 20 below. In this exeimple, the heat produced when operating the fuel cell 60 and the motor 20 
is changed into power, and thermoelements 95 and 96 recover it. The temperature requirement which 
can perform this conversion efficiently was decided by the class of thermoelement. Moreover, the 
temperature requirement which a fuel cell 60 and a motor 20 can operate efficiently was also 
decided, respectively. In cooling confrol processing, these are synthetically taken into consideration, 
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and cooling of a fuel cell 60 and a motor 20 is performed so that operation of equipment and heat 
recovery can be performed efficiently. 

[0064] Drawing 7 is the flow chart of a cooling control manipulation routine. CPU inputs various 
sensors and the signal of a switch first (step SI). Here, although the input fi-om the various sensors 
shown by drawing 5 is made, the output of thermoelements 95 and 96, a circulating water 
temperature, the dc-battery remaining capacity SOC, etc. participate in future processings especially. 

[0065] Next, as for CPU, thermoelements 95 and 96 judge whether it is operating normally (step S2). 
When not operating normally, while circulating through cooling water, switches 97 and 98 (refer to 
drawing 1 ) are turned OFF, and recovery of waste heat is forbidden (steps SI 1 and SI 2). Since the 
cooling effect by collecting heat by the thermoelement cannot be expected when thermoelements 95 
and 96 are not operating normally, cooling by circulating through cooling water is performed. 
Circulation of cooling water is performed by driving the pump 93 shown in drawing 1 . In addition, 
although shown as what circulates through cooling water unconditionally here, it is good also as that 
through which it circulates when a circulating water temperature is more than predetermined. 
Namely, what is necessary is just to perform control which maintains a fuel cell 60 and a motor 20 to 
the temperature suitable for actuation by cooling by cooling water at step SI 1. 
[0066] In addition, the judgment (step S2) with a normal thermoelement is realizable by various 
approaches. In this example, it shall judge fi-om output progress of thermoelements 95 and 96. It can 
judge with the heating value transmitted to thermoelements 95 and 96 from a fuel cell 60 and a 
motor 20 being unusual, when not changing so rapidly usually comes out and the output voltage or 
the current from thermoelements 95 and 96 falls rapidly for a certain reason. Moreover, the table 
which gives the presumed output of thermoelements 95 and 96 based on the operational status and 
the circulating water temperature of a fuel cell 60 and a motor 20 is prepared, and when an actual 
output is exfremely lower than the output level obtained with reference to this table, it is also 
possible to judge that it is abnormal. In addition, at step S2, thermoelements 95 and 96 shall judge 
with "normal", when at least one side is normal, but when both sides are normal, it is good also as 
what is judged to be "normal." 

[0067] When it is judged by such technique that thermoelements 95 and 96 are normal, the 
remaining capacity SOC of a dc-battery 50 judges whether it is under the predetermined level LH as 
one of the decision criteria of whether to perform recovery by the thermoelement (step S3). Since a 
dc-battery 50 cannot be charged even if it obtains power by the thermoelement, when remaining 
capacity SOC is sufficiently high, while circulating throu^ cooling water, exhaust heat recovery is 
forbidden (steps SI 1 and SI 2). Exhaust heat recovery is performed as it mentions later, when 
remaining capacity SOC is low. 

[0068] The above-mentioned level LH is a value used as the criteria to a dc-battery 50 which judge 
the possibility of charge, and can be set as arbitration in the range to 100%. Since exhaust heat 
recovery becomes is easy to be performed so that Criteria LH are made high, from a viewpoint of 
energy efficiency, the one where Criteria LH are higher is desirable. However, by the hybrid car of 
this example, regenerative braking which used the motor 20 at the time of braking can be performed, 
and the power produced on this occasion can also charge a dc-battery 50. Therefore, in consideration 
of the charge allowances at the time of regenerative braking. Criteria LH were set as the value lower 
than a full charge here. In addition, although the propriety of exhaust heat recovery is judged on the 
basis of the remaining capacity SOC of a dc-battery 50, it can also judge also in consideration of the 
operating condition of power devices, such as an air-conditioner and lighting. For example, since it is 
thought that the power of a dc-battery 50 consumes when the power device is being used, it is good 
also as what increases a reference value LH. 

[0069] When remaining capacity SOC does not fulfill a reference value LH, recovery of the waste 
heat by the thermoelement is performed. Under the present circumstances, it is necessary to control 
the temperature of a fuel cell 60 and a motor 20 in the range suitable for actuation to recovery and 
coincidence of waste heat. Recovery of waste heat is performed in this example, controlling the 
temperature of these equipments by processing shown below to optimal temperature by controlling 
circulation of cooling water according to the operational status of a fuel cell 60 and a motor 20. 
Moreover, by controlling circulation of cooling water, the heating value transmitted to 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 6/5/2007 



JP,2001-023666,A [DETAILED DESCRIPTION] 



Page 11 of 13 



thermoelements 95 and 96 from equipment is controlled, and improvement in the conversion 
efficiency to power is in drawing. 

[0070] In order to realize above-mentioned processing, as for CPU, a fuel cell 60 and a motor 20 
judge first whether it is under [ operation ]****** (step S4). This judgment can be judged based on 
each output command value. Since a control unit 70 performs operation of a fuel cell 60 and a motor 
20 as well as cooling control processing, this judgment can be performed easily. Of course, it is not 
limited to this judgment approach. This output value is equivalent to a fuel cell 60 and the parameter 
showing the amount of waste heat of a motor 20. 

[0071] When a fiiel cell 60 and a motor 20 are operating, the value of Parameter TLIM is set as the 
predetermined value TWl (step S5), and in not being under operation, it sets it as the predetermined 
value TW2 (step S6). Although it means during operation that the both sides of a fiiel cell 60 and a 
motor 20 are operating here, it is good also as what is included also when either is operating. 
Parameter TLIM is a variable used as the criteria which judge the propriety of a cooling water flow 
as it is shown in step S7. That is, when the temperature TW of cooling water is more than the 
parameter TLIM, circulation of cooling water is performed, and when that is not right, circulation of 
cooling water is suspended (step S7 - S9). Thus, cooling equipment, switches 97 and 98 are turned 
ON and recovery of the waste heat by thermoelements 95 and 96 is performed (step S 1 0). 
[0072] Here, setting out of the predetermined values TWl and TW2 is explained. Since these values 
are values used as the criteria which judge the propriety of circulation of cooling water, they can be 
set as arbitration in consideration of the conditions of maintaining the temperature of a fuel cell 60 
and a motor 20 at optimal temperature, and the conditions which the heating value in which exhaust 
heat recovery is performed efficiently is delivered to thermoelements 95 and 96, respectively. 
Although it could also be set as the same value in both, in this example, it was set as the relation it is 
unrelated TW1<TW2 from the following reasons. 

[0073] The case where cooling of a fiiel cell 60 and a motor 20 is performed under these conditions 
is considered. Only by the cooling effect according to a thermoelement since a lot of heat is 
generated while these equipments operate, it cannot cool enough, but in order to prevent decline in 
the operation effectiveness by the temperature rise etc. (it is only hereafl:er called overheating), it is 
necessary to circulate through cooling water. Here, although equipment is able to circulate through 
cooling water unconditionally during operation, since the heating value transmitted to a 
thermoelement in this case decreases, exhaust heat recovery cannot be carried out efficiently. TWl 
of this example is the value set up in consideration of these, and was set as an equivalent for the 
upper limit which can avoid overheating of a fuel cell 60 and a motor 20 according to the cooling 
effect by circulation of cooling water and the thermoelement. In addition, although the 
predetermined value TWl is made into constant value here, a value TWl may be increased 
according to buildup of the operational status of a fiiel cell 60 and a motor 20, for example, the 
power currently ou^utted, and power. 

[0074] It is the same as the value TWl at the time of operation at the point of setting up the 
predetermined value TW2 so that overheating can be avoided, performing exhaust heat recovery 
efficiently, also when a fuel cell 60 and a motor 20 are stopping. Although it is also possible in under 
pause to set up so that it may circulate through no cooling water, since the fuel cell 60 is warmed up 
even when the output is not demanded, though it is small, when it has generated heat and the cooling 
effect by thermoelements 95 and 96 cannot follow in footsteps of this, there is possibility of 
overheating. TW2 was set as an equivalent for the upper limit which can avoid overheating of a fuel 
cell 60 and a motor 20 according to the cooling effect by circulation of cooling water and the 
thermoelement from this viewpoint. However, since a temperature rise can be controlled 
comparatively promptly if calorific value starts circulation of cooling water low in under pause, the 
value TW2 is set as the elevated temperature rather than the predetermined value TWl which it is 
under [ operation ] receiving. By setting a value TW2 as as high a value as possible, the recovery 
effectiveness of the waste heat under pause can be improved. 

[0075] According to the hybrid car of this example explained above, since the waste heat of a fuel 
cell 60 and a motor 20 is recoverable as power with thermoelements 95 and 96, the operation 
effectiveness of a car can be improved. Moreover, the recovery effectiveness of waste heat can be 
improved, cooling maintaining the temperature of the exoergic section at the condition of having 
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been suitable for actuation, in order to collect waste heat with cooling of a fuel cell 60 and a motor 
20. 

[0076] In addition, the case where circulation of cooling water was controlled by the above- 
mentioned processing in two steps of turning on and off was illustrated. On the other hand, it is good 
also as that to which the flow rate of a pump 93 is changed according to a circulating water 
temperature. Drawing 8 is the explanatory view showing the relation between a circulating water 
temperature and a pump flow rate. When the fuel cell 60 and the motor 20 are operating, circulation 
of cooling water is started at one or more temperature TW, and when not operating, circulation of 
cooling water is started at two or more temperature TW, as illustrated. Under the present 
circumstances, a pump flow rate is gradually increased as the temperature of cooling water rises. 
There is an advantage which can control the temperature of a fuel cell 60 and a motor 20 
appropriately improving the recovery effectiveness of waste heat more, if this control is applied, 
when the flow rate adjustable pump 93 is carried. In addition, the relation between a circulating 
water temperature and a pump flow rate does not need to be linearity, is good also as nonlinear, and 
good also as what is changed gradually. 

[0077] When early and a circulating water temperature are lower than relaxation time, it is desirable 
at the time of operation of a fiiel cell 60 and a motor 20 to make a pump flow rate into max, as 
shown in drawing 8 here. When there are many amounts of waste heat, it becomes easy to avoid 
overheating of a fuel cell 60 and a motor 20 by strengdiening cooling in this way. Moreover, during 
operation of a fuel cell 60 and a motor 20, since responsibility is low, the cooling effect by the 
cooling system may be temporarily overheated, if the amount of waste heat is changed. If cooling is 
strengthened, the heating value transmitted to thermoelements 95 and 96 and the temperature of 
equipment can be controlled lowness, and there is an advantage which can avoid the evil produced 
when the amount of waste heat becomes large transitionally. 

[0078] In the above-mentioned example, thermoelements 95 and 96 were formed only in the fuel cell 
60 and the motor 20. A thermoelement can also be prepared in an engine 10 and a motor 80, and can 
also omit the thermoelement of a fuel cell 60 and a motor 20. These may be made into the system 
according to individual, although the cooling system of a fuel cell 60 and a motor 20 was made the 
common configuration and the miniaturization was attained in the above-mentioned example. 
Moreover, it does not matter as a configuration including an engine 10 and a motor 80. In the above- 
mentioned example, the cooling effect by the thermoelement was also taken into consideration, and 
the miniaturization of a cooling system was attained. It is good also as what is equipped with the 
cooling system which has sufficient refHgeration capacity regardless of this cooling effect. In the 
above-mentioned example, the case where operation of a cooling system was controlled based on the 
temperature of cooling water was illustrated. Operation control of a cooling system can be performed 
based on the parameter about the various amounts of waste heat, such as temperature of fuel cell 60 
and motor 20 the very thing. 

[0079] In the above-mentioned example, the case where the power of an engine 1 0 was applied to 
the parallel hybrid car in which an output is possible to the direct axle 17 was illustrated. This 
invention can be applied not only to this configuration but to various hybrid cars, and can be applied 
also to a series hybrid car. Drawing 9 is the explanatory view showing the configuration of a series 
hybrid car. With this configuration, only a motor 20 carries out the direct output of the power for 
running. Unlike the configuration of drawing 1 , power of an engine 1 0 cannot be outputted to the 
direct axle 17. The power outputted from the engine 10 is once changed into power by Generator G, 
and charges a dc-battery 50 through the actuation circuit 53. By supplying and acting to a motor 20 
as the power running of this power through the actuation circuit 51, the power of an engine 10 is 
indirectly used for transit of a car. It also has the fuel cell 60 as a power source of a motor 20 like the 
configuration of drawing 1 . In addition, although the graphic display of a circuit changing switch 
and a cooling system was omitted in drawing 9 , about these, it has with the same configuration as 
drawing 1 . 

[0080] In the hybrid car of this configuration, if a fuel cell 60 and a motor 20 are equipped with 
thermoelements 95 and 96, since waste heat is recoverable during operation, operation effectiveness 
can be improved like the hybrid car previously explained in the example. Moreover, exhaust heat 
recovery can be performed like an example by driving a cooling system, controlling the temperature 
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of fuel cell 60 and motor 20 the very thing to optimal temperature. 

[0081] In addition, with the configuration of drawing 9 , unlike the example, while a motor 20 runs, 
it is always operated. Therefore, in step S4 of drawing 7 , it is desirable to change so that it may 
judge whether the judgment of whether the motor 20 is operating is omitted and the fiiel cell 60 is 
operating. Moreover, since the motor 20 is always operated, it is also desirable to constitute a 
cooling system from a motor 20 and a fuel cell 60 as another system. By carrying out like this, 
cooling according to the operation situation of a motor 20 and a fuel cell 60 is realizable. 
[0082] In the above example, the case where a waste heat recovery system was applied to a hybrid 
car was illustrated. Generally, in the case of a car, since the total amount of the energy in which an 
output is possible is restricted by the amount of loading of FC fuel etc. in many cases, if exhaust heat 
recovery is performed, usefulness is high at the point that energy can be used effectively. In the 
example, although application on a hybrid car was illustrated, this invention is applicable to the 
various mobiles which move using power, such as not only this but a marine vessel, an aircraft, an 
airframe, etc. Moreover, the thing which equips heat engines, such as an engine, with a 
thermoelement and a cooling system, then not only a thing equipped with the source of power of a 
hybrid type but a heat engine is applicable also to the mobile made into the source of power. It 
cannot be overemphasized that this invention can be applied to various equipment and facilities, such 
as not only a mobile such but an industrial machine and a generation-of-electrical-energy facility. 
Moreover, it is also desirable to apply to various devices, such as a computer of a pocket mold, for 
the same reason as a mobile. 

[0083] As mentioned above, although the gestalt of operation of this invention was explained, as for 
this invention, it is needless to say that it can carry out with the gestalt which becomes various 
further within limits which are not limited to the gestalt of such operation at all, and do not deviate 
from the summary of this invention. Although various control processings are realized in this 
example when CPU performs software, this control processing is also realizable in hard. 
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* NOTICES* 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the hybrid car as an example. 

[Drawing 2] It is the explanatory view showing the outline configuration of a fuel cell system, 

[Drawing 3] It is the perspective view showing the appearance of fuel cell 60A. 

[Drawing 4] It is the sectional view of a motor 20. 

[Drawing 5] It is the explanatory view showing the connection of the I/O signal over a control unit 
70. 

[Drawing 6] It is the explanatory view showing the relation between the run state of a car, and the 
source of power. 

[Drawing 7] It is the flow chart of a cooling control manipulation routine. 

[Drawing 8] It is the explanatory view showing the relation between a circulating water temperature 
and a pump flow rate. 

[Drawing 9] It is the explanatory view showing the configuration of a series hybrid car. 
[Description of Notations] 



10 


— Engine * 


12 


~ Crankshaft 


13, 


14, 15 ~ Revolving shaft 


16 


~ Differential gear 


17 


~ Axle 


18 


~ Input clutch 


19 


~ Auxiliary machinery clutch 


20 


~ Motor 


22 


- Rota 


24 


- Stator 


25 


~ Cooling covering 


26 


~ Cooling water way 


30 


~ Torque converter 


50 


~ Dc-battery 


51, 52, 53 ~ Actuation circuit 


60A Fuel cell 


61 


— Methanol tank 


62 


~ Water tank 


6l£ 


I, 62a ~ Capacity sensor 


63 


~ Burner 


64 


~ Compressor 


65 


~ Evaporator 


66 


~ Refining machine 


68 


~ Blower 


70 


~ Control imit 



80 ~ Motor for auxiliary machinery actuation 

82 ~ Accessory gear 

83 84 ~ Circuit changing switch 
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92 ~ Radiator 

93 - Pump 

94 — Refrigerant way 

95 96 — Thermoelement 
97 98 ~ Switch 

1 00 ~ Change gear 
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(Dmmm^mm^mrji^mm^mmLrco ^mmi oo 
(o&mt. mm::L=.^y h i o^^M^tcfscT^^-r 

ffl ^ n ^ ^3ll§©li5H^^M-r § c i: rJ^T^) ^ o 
[0 0 4 8] *^ffl^iJ©/N'l'7U >y F^MTii. xyi>" 20 

yi Qf^^(T^:L^-^)\^^m]Un^^m)^^'^m-h\t. n 

Otc{i?i»Mfi8 2;6^IS^$nTi/^5o xyj/*:/! 

0 J5: ^(r>m-hmm \.xmm^M%.<^ifwmmmw 

8 2tc#^n^o M»^H8 2{i. ^i^^Wtctixy 
vy\ oo^^y^ix^7hfcM^^>yf-i 9>&/rL 

^^y^y^ryh(Dmatnz^-Drmmtn^o 
[0 0 4 9] mm&m-msziat. s/c. 

8 0 fej^^^nru^^o ffiWi!jffl*-5? 8 0 so 

^8 s^M.TMme o:}Dj;yv^yx'; soicmm 
^nrv^^o MMffl^-^sofi. xyi>>i ocD 
witiicx-Dxmm-^nmL. ^vy-fu 5 o^jtm^^ 

Ct^N'Tt^o ^/c. ffiW»)fflt-^8 0fi. ^^y-f 

'J 5 ofcj;D'j^M?fi6 ot>^(bmt](om^^^ifrM7 

U xvi^yi o*WLTt/>§ti^fi:ffiaigi)^S8 

2 ^lEii-r^o 8 0 vmm^mmt^ 

mmmsztcomcDmm^^y^i 9^mmt^o 40 

[0 0 5 0] *IIMTti. t-^ 2 ofc«J;DTOSra 

6 0tC^nmii«^?9 5. 9 6*^{i^P.nTl/^.?)o 

M^^«fiti:j;oTOT;']^^i;§^^T$.D. B i 
z T 63^©^?-^? bT 63^:5: ifa^O^W^enr 

i/^^o <^m?te6 o*5<j:«-^ 2 oytj'i^nrniimi: 

?9 5. 9 6ii.. -y^comtmnnmeoisxxi^-'^ 
nr\.^^. mnm^9 5. 9 6im^ii. 'Ao^^^izm so 
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[ 0 0 5 1 ] 0 3 fiMWrfi 6 0 A (Dnm^^^tmmm 
x^>y^^ijg^*LTfct). ^(ommmicry-YA 

*3j;a*;^jy-KCMtt^nTi/>So M«?fi6 0 Ate 
«y ^^jgtD-^^OT'U- htJtcmr^JXcO^tS&P 

HK J^ftliPHO, mit:fSX(DimnO U SftHPOO 

[0 0 5 2] 0 4ti^-^2 OOraST'^^o ^-^ 

2 o<7)^i.i§i{c(i?^sn;^^^-2 5 7!)ni46?)nTi/^§c j^sp 
*/^-2 5i^co»7]<lf&2 6ti:M7j<;&jiji?-it;g,iii: 

T't-^5?2 Oti^^iP^nSo M*?9 5«?^in^7^- 
-iSr2 0A^e)«»^W(C<gA§rc:to. M7J<!^2 6 

[0 0 5 3] mi-eimTrs^mLtc^K z.(DXdizm 
tt5)nrcM^? 9 5, 9 6{i^ne"nx-r>y^9 1, 

9 8^:n-LT7^yxU 5 OCg^l^^tlTV^^o 7.-r>y^ 
9 7. 9 8j!)'«:ty©ii'&ti:ti:M^? 9 5. 9 6XW^ 
nrcMtlX^^-^r-V 5 0^3ft€-r§(li:;^^T-t§o x-r 

•yf-9 7. 9 8immo.^yh7 oiz^^umn. 7^ 

•yxU 5 0^?=cllf 50{C+^^SE««^?9 5, 
9 6(C^i;Tl/>*l/^^-&:&t*tCtiX-r'y^9 7. 9 8*^ 
:t7^^?)o 

[0 0 5 4] muz^ ^mmmizmf^}^^^m^^-^ 

T^L/Co *«t?iJT«. m«}te6 0*5j:r>*t-^5f 2 
0fi:^jio?^in^s^*^iix.?.nTi/^§o xyi^yi ofc' 

8 0 (ct cni:«sijco?^ini^^M^ 5>nT 

S&9 4 <^in7l<cOM^tf^rc26c7)^i^'x-i5?9 2 

i}?y79 3tt. ?irail)^g8 2-(?|g®J$n^o 
t?lJ-etiMSS^/J^S{t-r^fcA6{=|^«?9 5.9 6 

■e«[a]iK^tf 9 c tiz^^n^mMt^tmLxmwj: 
^mmmx^ mmiz^nimmcomti^m^Lrco 

[0 0 5 5] *«0IJ^D7^>1'7U ^y KSMTHi. X^v/* 
yio. t-^2 0, h;l/^ny/^-^3 0. ^5i^i 

0 0. mmmmm'e-^ s om(Dmm^mm=i=-'y h 7 

O^W^LTl/^i) (0 1 mm) 0 M:ix>y h 7 Oti. 
rtg|5{CCPU> RAM. R0M^«^57>'^'y7'- 
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To 

[0 0 5 6] Mar.>y h 7 0{i:A:^?n5M^{i, M 

x^v-'yi QcOIeIIe^, 0^D7j<ra^ 
'JSa. h;Ui'3>'^^-i5?3 0(DM, 10 

g^feJ:t5W*?9 5. 9 6cDtli:^:&H*^^^o W 

[0 0 5 7] »rL- «y h 7 03!)^e>m:'3?n5OT(i. 
xys^yio, ^:-i?2 0, h;l/^?n/^-i5?3 0. ^ii 
^1 oo^^iliir^-ri./c&i)<Dfi^T?^§o A^;^)^^fi^Ji: 
a. mPil<i. mmm^9 5, 9 6{Cj;?>/VyrU5 0O 20 
5ttt^0^^f §X^«y^97. 98 OffitJWi^. 

xyv'yi oa)^^«^^»-r§i;^i^m^> mumm 
^Mmt^^mmmMim. MMffl^-^sotDsii 

^^-j=f- \ gOMW^ xTny^y^U-y-y-^M 
.-Ky rtD^JWi^^S: if (7)M^^^Jil-r §fg^. 7 ^' y F 
<D^J'#OT. iJf 2 0 (OWmmmT.^ 'y f - 8 

4 ©^JM^. MM»fflt-^Sf 8 0 (o^m.<r>mm7.^ so 
-y ^ 8 3 mm\m. •mw^ x ^ a e o tD^ijwfi^ 

)fe^;^^^^o »n->y b 7 0;?}^^t±. ^(7)fi!lfCt^< 
[0 0 5 8] J;(±T'Ui^Lrc-'N-r7U >y F*MO«fi5tC 

fcv^T. mmrtee ofc<fc0t-^ 2 o^'^^Mc^^ 

L, 9 5. 9 6M«^^^l§(C+S^-r^o 

m?9 5.9 6 }LnimmM^xs=t(m\'^^'mm-t^ 
$ir#a- >y h 7 ^m^'^xM^mc^m.K'mr^'^o 

[005 9] ( 2 ) -iSWijf'F : Mz. *M^JO^N^ 
7U «y F«0-S5Mf'p{c-oi>THJiB^-r?.o %\zM i 40 
T'lJiB^LfciiO, :2|s:^i5(6C?iJ©/N'<7"';-y Y%mmvhU 
t LTxyv'y 1 0 ^ 2 0 t«^§o M'^ii:^ 

>y h 7 oti. mnco^mm. nw-^Mmisi^zshn^iz 

Hb-^yftLXm^tn. Ma::i>y h 7 OF^CDROM 
[0 0 6 0] 06MMiO^tf4^^i:ifttlJ!f>t<^M^^ 

(i, xyiy'y 1 o^ij^'jMiiLT^W^MT'^^o 50 
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s^(Dtt^o m\(Dmmc^nii. xyi^yiot* 
2 o(OMyi^mt]mtLx^nt^c t'^^mxii 

[00 6 1] ^^-r^jio^ ^^mmoyf^^y^} >y f? 

^\ S^tyicLX^nt^o E V^tf(Cj;i5fgjiL/c 
6 <y 7"{C*5lj-^ MM G E G (DJi^ 

j&m^nyimitimLrcmMx\ »ax«y f 7 o«. 

A;'7^5'y^i 8=&;a-ytc1-Si:i:t{c. J^yi^yi 0 

yi Otit-^f 2 Ofcj;D[s]fe^-l^6n?)o W^x^y 
h 7 o«. xyy'y 1 o©li]|Hm;O^RJT^fiS-etiiPLfc 
^?-r5y^'-?:-m^TOL^^A-rSo c^trxyy-y 

1 oti^^mLXim. MEGrt-etixyy-y 1 0(D^ 

n^t. F 7 o immmm 51, 5 2 o f ^ 

yv>'7>^^^Ty-v>y F^-i/y-r^o ckd^s^. t-^ 

2 Oti^tc^lelD L/cm^i:'S;5o 

[0 0 6 2] f|iij^^x>y h 7 Oti. <L(DX^izmn<DM 

nwzj^.cxmtim^m'om^^Mm^nott^ 

m^tc^46^^$nfc-7'yytcg-i»"i/^T^$n§o -^y 
fit. lyyh^^iyiysyizx-DXi^mmt^o m&izii 
D.-i^v-'yay, 4.-}^>>'y3y. 3 4^i>"y3y{c|@^f§ 

v >y 7%^x L/C. il ©-7 'y T'tc^sf il 0 . UmoL=. -y F 
7 0 tt, $ii;()■«iiT^c■^^^T^^iJt*M^^ < *S <}: 9 

[0 0 6 3] (3) ?^in$iJMa : mmnmeo^ 
^ii^-^ z o(Di^m\mmic-Dh^xmmt^o 
mmxit. immme ois^u^-'^^ 2 o^m^lx^^ 
wc^i^^m^mnm'f-d 5, 9 6xntnm^^Lx 
wrso mmmT(ommic^-^x. cco^mnm^ 
<no c ti3^x^^ummmti'^mt-DX^-^o ttz. m 
Mri6 ofcckcft-^ 2 otimmmicmmx^^um 
^mt.^n^'nm^-DXh^^o nmmmmx^tcnib 
^m^mmmLx. mmcDm^^xzimmm^^m^ 
<n^ctt)^x^:^^oKimmm6 ofej:t>"t-^2 
ocoM^^tT-rSo 

[0 0 6 4] m7 i,tr%mmmf\^-^y(Dyu~-^^ 

-hXh^c C PU«S-fia^iD-try-9-*3j;t;x-r>y^ 

©m^>&Ati-r§ (X7^-y:/s 1) o ciiT-ti. El 5-1:- 
^NLrca^<D-fey+>-*^p>tDA;'3:<)"i^$n^*^ mc. m 
«^^9 5. 9 6<Dm;'3, ma]7j<®ig. /"^yr-vnnm 

[0 0 6 5]:;^tC, C PUti|^«m^9 5. 9 6;<)^IEm 
{cijjtLTV^§3b>S;0^^|iJ^T§ (X7^>y/S2) « IE 



15 

m(D^m^m±t^ 11. s\2) oWm. 

9 5, 9 6*«tC«LTV^=S:V^^^(Cti^« 

W'T^tOiiLTt.tl^ EP-^. Xr>y:/S 1 \ X 

[0 0 6 6] iitt^WiE^5b^S*^(7)|iJ^ (Xx 

WTiiiim^?9 5, 9 6tDtB;^j^ii/)^P.|iJ^-r§t 
©tb^co MM60fc<tyt-^f2 0:^)>^M^^ 

9 5. 9 6{c{KB^n5^»i^n(5ifiii(tc^{bL^ 

t?.o sfc. mm?fi6 ofc^y~t-^2 ooji^mi 

fccfct>"i^£IJ7l<Satca-^\>TM^? 9 5.9 6 (D^i^ 
4b% X-f 'y >^ S 2 T't*^ 9 5.9 6 *^'>^ < t 
[0 0 6 7] (:ne<D#a{Cj:0^«^?9 5, 9 6*^ 

JEST'S § i:w»f$n/cii^(c{i. wmm^K^^m^ 

^lltf-r5*^g*^(D|iMS^O— :?i:tT. 7^yrU 5 

0 (Dimm s 0 c i^^yi/ l w^mx-^^t^^t^ 
m^\z\mmM=?-xm-hm%x%.^^-j7-^) 5 o^?^«-r 
Miix^^±-r^ (xx>y:/s 11, s 1 2) o nmm 

[0 0 6 8] ±3i!iCDU^>'I/L Hti7 Vy-fU 5 O'NCDJtW 

(Duim.mim'^-r^m^trj^^m.xhKi. \ qo%^x 

©M:^^?>(i»LH*"5i^i^7?;^3^»SLv^c fib. 

W(D7N-r:/u -y FWrti. ff?j»{c^-^ 2 o^fij 

t7Vyr'J 5 0tC5=C«-r set *^T'^5o ti^oT. 
TttlH]^$i|i]^05it«^^S^#« LTS*P L H 
c}:Ot^gv^{ii^^:i^^Lfco ^fc. /^yf-'J 5 0(D?5S« 

7^)^ xrny. mnr^^(Dn.iimm(o^mmi^^^m 
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Ti/>§ti^tcti7^yf V 5 OCD«;>]A^?Fi»-r^i:#x.e, 

n^tzib. mm^\.\\-^mMt^MtLx^i^\.\ 
[006 9] ^mm s 0 c tmm% l h 
tea, mnm^\t^^mm<Dmm.^m'iir^o ^(o^. 

mx\t. uy\z7r<tmmz^y). MTO6ofcj;t;* 
2 Q)(Dmmwm^m^xW7\(.(Dmm^mm^z. 
10 tT\ cne>©^Bo©jt^M{cfir(SiiLooii»iaj 

iR^^Wi.o ^fc. }^£P7Koti^^M-rs<li:{i:j; 
0. gm^e.iiW?9 5, 9 6(CjsJi?n§ii«;&$iJ 

WLT. m.fi^(omm^(o\u\i.^m-^x\^^^o 
[0 0 7 0] ±M(Dmm:^Mt^rz^s c p uti^-r 

MMHSe Ofccfca't-^ 2 0*^Mte'1^*>§;6^^|iJ^^ 
^ (X7^-y:/S4) . ccofij^ti. ^MnoDiatjm^ 

imcm-^i^^xnmt^ctti^xt^o Bmnme o^j; 
t;^- ^20 (ommtnimimmm tm\:< ^jp^. - «y 

h 7 0/^)^^CT§/c46, ;!)^*^^|iJ^«Sa{i:tf ^ c 

[00 7 1] ram 6 OfeJ;0t-^ 2 O^^MWT' 
^S^-^Jilti, 7^^^-^TL I McDM^Rff^cDfilTW 

Hc^^L (XT>y7°S5) . Mt^^T-^v^t^^tc^m 
^tDfiTW2(CH§^1-§ (Xr>yyS6) o JilH'^ii:^ 
Jlcl-eMMHSe 0*3d:D't-^ 2 OtD^73;?3"iS$5Pt^ 

^-&t#i6StcDi:LTfeJ:i\ 7^^p<-5f T L I Mtt 
30 Xr -y S 7 {c^fji . OT7Kli^Owrs^|iJ^1- § 
S?P^:^^^icr-fe?)o EP-^. ?^iP7j<(DrMJtTW;?)V^^ 
p<-^T L I MJ-;^±-efe§ti^ttt, ?^iP7j<(7)ti^^il 
^oxrj:\,^m'^{ziinw7K(Dmm^^±t^(Dx 

fe§ (Xx>y:^S 7~S 9) o C<7)cfc^t^^(7)}^£n^ 
m^oo, X-r>y^9 7. 9 8^5j-y(cLT^m^?9 
5, 9 6tC^^«£DtiliK^^tT-r5 (Xf->y:/S 1 

0) o 

[0 0 7 2] !1CX\ m^OffiTWl. TW2CD^^IC 

40 m^t^mmtrjimxh^rcib. mnmmeo^xif 
2 o©fijsf^ji©{cisoti^am ^^xsmm 
mmmmmc^nt>Mmmt,mmm'P9 5. 9 6 tee 

T'tiOTM**^ T W 1< T W 2 ^S^^tC^^ L 

/Co 

[0 0 7 3] t>^t)^^^i^rximmm6 o^^xs^-'^ 

2 OcD}^Sf]^tT^ii-&^#^§o ^ne>©g^/?)'Sji^f 

50 ^'tfet±+^^M-rsiitA^T-$-r\ git±^{cj;5S 
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mm(Dirfm cot. mmmm^) m±t^rc 

0, t-^?2 0<DJi»[HlJg"et§±MS{C|5^L 

m«jifi6 0. 2 ocDSte^^ffi. M^tftti:^ 10 

CO 0 7 4] Mm 6 0. =e-'^2 0fi^W±^(Dt^^ 

^?2 0(7)Ji»lll5gT*t5±ll*r^«^Lfco 
[00 7 5] l:A±Vmm L fc*^j5ISP(7)^ ^^ :/ U «y K* 30 

^-'^zocomm^mtitLxmiUt^ctti^X'^^rc 
nmme o. t-^? 2 o^w^ffoTj^^^nnR-rs 

[0 0 7 6] ±HBMilT1iM7)<OM^^^> • 

:ty(D 2 ^rnxwrn^m^^m^^LTco c razn u 
^^yf9 3(D-iiMm^it^wmmicm\:xmit-^^^^(o 
tLx^xi\ msm^7mmt^^yfmmt(Dm^^ 40 

t>'t-^ 2 03!)^3if5bTV^S^^{C{itaaTW 1 J.)(±T 

w2tx±t?M7]<<DtiJi^rffiii^-r§o iio^. M7i<tD 
wmeo. t~^?2 ocDrSig^M^tc^jwrsiiii 
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u mmm^mt-^^^^(DtLx^^\.\ 

[0 0 7 7] CuT-EStc^-riit). M«Hfe604u<}; 

m&^^m^x:^^>fm.m^mi^ict^cttim^ 
ic^^. mnnmeo. t-^2o©m^Mt-^-r 

mm(oum^imimmLx:is<<itif^x^. m«*^ 

[0 0 7 8] ±mmmmxii. mmme o^xv^^~ 
^20 iz(D^mmm^ 95,95 ^mi'ftco mmm^^t 
x>>>>i 0. ^-'^soicm^f^ct'bxt^L. m 

t§o ±immmxii.. mnnme 0 1*-^ 2 ocdj^ 
tii^M^nm(Dmmc Lx^mit^m-^rct)\ cn^b^ 

mm(DMBi:LXi,mhm\ ttc. Jiyi/y\ o. ^ 
-^8 0>&t#i6/iMi:bTt>1ib55:V\ ±iBM0iJ 

mm6o^^xj^-'^2o^W(D'um^j:iim^<ommm. 

[0 0 7 9] ±tB^MT«, xyv^y 1 o(Dmti^m 

mmm 1 7 icmii'^m^j:^^^u?w^^yv >y h*«cii 

m^cD^wfv^vmcmm'^mx&o. ^tc. s^u 

-X7N>r7';>y F$M«^^^x«B^01?^5o ^(D 
^2 0(D^^-efe§o 0 1 oM^M^Dxys^y 1 00 

mti^mm^mi 7imt}t^iitiixtrj:h\ xyv/- 

yi 0*^?)ffl;']$nrcil];'7«fgm^GJi:j;!9-Bm:^{c 

^mn. mmw5 s^/rtT/^yxu 5 o^^^m-r 
mmm^s i ^i]-Lx<i(Dmti^'e-'$i 2 oiz^i^ 
LXMlt^ctnz^*:). jLyi/yi o(DW]1nmmff^ 
icmm<Dm7ici^m'^n^o m 1 (Dm^tmm. ^-^ 
2 oommtLxmnmrne o^mxibnx^^^^o ^ 

mLrct>\ ctii^iz-D\,^ximi tmmom^xmx^ 
nxi^^o 

[0 0 8 0] i}^i3^^mf^(D7\^-:rV <y K^l^fCfcV^T. 

Ofc<i:y^-^2 0JCM^?9 5. 9 6^ 

m^^icmm^mmt^ctti^xt^rcisb. mm^ 



(11) 

19 

2 0 ^(D'um^mMizmnL'D^^mmiU^mnt^ 
[0 08 1] ^fe. m9<ommxHimmmtmrj:f:). ^ 

0. tmmmeoxm^mtLxms&t^ct'^m^L 
[0 0 8 2] \;i±(D^mmxit. MmiR^s^^N^:/ 

^i^x.^-^fi^^^^m-r^ctti^x^^j^xmmm'^ 

rcti\ ^mmi. cmm^tmrn. mmwrj: 20 
Emti^mmLx^mtm^mmwimmt^<it 

m'sjmx&^^tuh^d^xi.rj:i\ ^fc. ^mwt\s\ 
[0 0 8 3] i;^±. ^^mo^mmmi^-Di^^xmrnb 30 

^^tf -r § c t cJ; t) LT V ^ 5 *^;()^ S ^J^5aS 

m 1 ] ^M^jt Lx<D^ufv y ¥mm(Dmmmf&m 
x&^. 

mz^ mnmmiyy^Th(Dm.mmmw^tmmmx^ 40 
§0 

[03] mm?te6 0A©ii.ffi^^-rf4MEiT^5o 
[0 4] z o(DW\mmx^^o 
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[06] mmommmtmtimtmm^^tmmm 

X&^o 

[0 7] ?^i(]3iiJ|lM>'l/-f-y©7D-^-V-hT'fe 

[08] n^mmmt^^yfmmtcomm^^tmmm 

[0 9] s/ u -X^^ 'J K*M©M^^-rM0 

[?^^oiiW] 
1 o-xyi/y 

1 2-^^y^7v/^7h 
13. 14, 1 5 ■••HIM 

1 6---rV7 7Uyi/-^;I/4^-V 
1 7--$$lll 

1 9-^m^^'y=f- 

2 O-t-^ 
2 2"-D-^? 

2 4 "X-r-^ 
2 5-?^£P;^jM- 

2 6-M7|<S§ 

3 0 •h;i/^ny/^-^ 
5 O-z^yxU 

5 1. 5 2, 5 3-MIh]8S 

6 0 A-mTO 

6 1 -^^y-^i/^y^ 

6 Z-yli^y^ 

6 1a. 6 2 a -^a-by-t?- 

6 3 ••7^— f 

6 4-E.mm 

6 6-^S#g 

6 8 - yn7 

7 0-Ma-<y h 

8 0-ffiWM^-^ 

8z-mm.mmmm 

8 3. 8 4•••WX-r>yf• 
9 2--'5i>x— ^? 

9 3-^i^y:/ 

9 4-}^!«i?S 

9 5, 9 6 -^«lg^ 

9 7, 9 8 -X'i'>y^ 

1 0 0 -^mm 
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